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(57) ABSTRACT 

Aprocess and a device for bonding tWo millimeter elements. 
The process makes, at determined locations of each of the 
tWo millimeter elements, bonding Zones set to the potential 
of a second plane. Then, the process makes the bond by 
determined connections betWeen the bonding Zones and 
betWeen conducting lines of the tWo millimeter elements. 
The device includes a coplanar line. Such a process and 
device may ?nd particular application to millimeter circuits 
implementing conducting lines of the microstrip type. 

18 Claims, 5 Drawing Sheets 
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METHOD AND DEVICE FOR CONNECTING 
TWO MILLIMETER ELEMENTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a process and a device for 
bonding tWo millimeter elements. Millimeter elements are 
implemented With signals Whose frequency is typically 
greater than 30 GHZ. 

It makes it possible in particular to bond tWo millimeter 
elements consisting of a millimeter circuit made on a printed 
circuit implementing conducting lines of the microstrip type. 

2. Discussion of the Background 
Printed circuits on Which millimeter circuits are made 

contain propagation lines Which are mainly of tWo types. 

The ?rst type is said to be coplanar. In this case, the 
printed circuit implements coplanar lines. A coplanar line 
consists of a conducting line surrounded by tWo earth planes 
situated symmetrically on either side of the conducting line; 
the conducting line and the earth planes being situated on the 
same face of the substrate of the printed circuit. The bonds 
betWeen millimeter circuits are made by Wires. These bonds 
can introduce disturbances When the circuits to be bonded 
are too far apart. This is because an electric ?eld spreads 
horiZontally betWeen the central conductor, connected to the 
conducting line, and the lateral conductors, situated on either 
side, connected to the earth planes. The characteristic 
impedance of this propagation line is determined mainly by 
the ratio betWeen the Width of the conductor and the Width 
of the space betWeen the central conductor and the lateral 
conductors, as Well as by the dielectric constant of the 
support, namely air. 

The second type is the so-called microstrip. In this case, 
the printed circuit implements microstrip lines. The printed 
circuit thus comprises a dielectric substrate With tWo main 
faces, an upper and a loWer. Aconductor having the form of 
a strip is made on the upper face and an earth conductor is 
made on the Whole of the loWer face. In accordance With this 
arrangement an electric ?eld spreads betWeen the strip-like 
conductor and the earth conductor. When making a 
microWave-frequency device, various millimeter elements 
are arranged in a speci?c metal casing. The millimeter 
elements may consist of millimeter circuits made on a 
printed circuit, of substrates or of components. Each milli 
meter element is attached to a bedplate screWed onto the 
metal casing. Under these conditions, earth continuity is 
achieved on the one hand by soldering or by conductive 
cementing to the entire surface of the printed circuit and on 
the other hand by screWing the bedplate to the metal 
package. In the millimeter frequency region, the earth con 
tinuity of the microWave-frequency device described above 
may not be of suf?cient quality. In particular, When earth 
continuity is ensured by contact, betWeen a package screWed 
onto the casing and the casing for example, the latter may 
not be of good quality, if the screWing is insuf?cient or if the 
surfaces in contact are not perfectly plane, for example. 
Moreover, When tWo millimeter circuits to be bonded are far 
apart, the techniques described above may not be useable. 

SUMMARY OF THE INVENTION 

The aim of the invention is to alleviate the aforesaid 
draWbacks. 

The subject of the invention is a process for bonding a ?rst 
and a second millimeter element made on a dielectric 

substrate, exhibiting an upper face and a loWer face, Which 
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2 
substrate is delimited at one end by an edge of determined 
length and equipped With a printed circuit implementing 
conducting lines interacting With an earth plane, character 
iZed in that it comprises the folloWing steps: 

selecting a ?rst conducting line belonging to the ?rst 
millimeter element and a second conducting line 
belonging to the second millimeter element, 

making on the upper face of the dielectric substrate of the 
?rst millimeter element, on either side of one end of the 
?rst conducting line, according to a determined 
distribution, at least tWo bonding Zones set to the 
potential of the earth plane and making in a similar 
manner according to the same distribution the same 
number of bonding Zones on the upper face of the 
dielectric substrate of the second millimeter element on 
either side of one end of the second conducting line, 

bonding the ?rst conducting line to the second conducting 
line and each of the bonding Zones, taken individually, 
of the ?rst millimeter circuit to a bonding Zone and one 
only of the second millimeter circuit by means of 
determined connections. 

The subject of the invention is also a device for ensuring 
the bonding of tWo millimeter elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be better understood and its advantages 
and draWbacks Will become more clearly apparent during 
the folloWing description given by Way of non-limiting 
illustration and given With regard to the folloWing ?gures: 

FIG. 1, an end of a ?rst millimeter circuit, 

FIG. 2, a sectional vieW of the millimeter circuit of FIG. 

1, 
FIG. 3, an end of a second millimeter circuit, 

FIG. 4, a sectional vieW of the millimeter circuit of FIG. 
3, 

FIG. 5, tWo millimeter circuits bonded in accordance With 
a process according to the invention, 

FIG. 6, a device Which bonds, according to a process 
according to the invention, a ?rst millimeter circuit to a 
second millimeter circuit, 

FIG. 7, a sectional vieW of the assembly represented in 
FIG. 6, 

FIG. 8, a millimeter element mounted in accordance With 
a surface-mounted components technique and bonded to a 
substrate according to a process according to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the various ?gures, the counterpart elements are rep 
resented With the same numerical reference. 

FIGS. 1 and 2 represent an end of a printed circuit of a 
millimeter circuit. FIG. 2 is a sectional vieW through the axis 
AA‘ of the printed circuit represented in FIG. 1. The printed 
circuit is made on a dielectric substrate 1 having an upper 
face 2 and a loWer face 3. The represented end of the 
dielectric substrate 1 terminates in an edge 4 of determined 
length 5, of the order of 5 mm for example. BetWeen at least 
a ?rst and a second particular point, the millimeter circuit 
carries out a particular function, ?ltering for example. To 
carry out this particular function, the millimeter circuit can 
comprise, for example, components, not represented, such as 
capacitors, resistors, ampli?ers, soldered to the printed cir 
cuit. The millimeter circuit is used in the microWave fre 
quency region; Within the frameWork of the invention, the 
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frequencies implemented are preferably greater than 30 
GHZ. Having regard to the particular problems linked With 
microwave frequencies, the printed circuits of the millimeter 
circuits implement propagation lines. A propagation line is 
made by a conducting line Which interacts With an earth 
plane. The printed circuit represented in FIGS. 1 and 2 
implements conducting lines of the microstrip type. Accord 
ing to this type, a conducting line is a conductor 6, having 
the form of a strip, situated on the upper face 2 of the 
dielectric substrate 1. The conductor 6 interacts With an earth 
plane 7 Which covers the entire loWer face 3 of the dielectric 
substrate 1, producing an electric ?eld betWeen the conduc 
tor 6 and the earth plane 7. In accordance With the process 
according to the invention for bonding the ?rst millimeter 
circuit, represented in FIGS. 1 and 2, to a second millimeter 
circuit, not represented, a ?rst conducting line is selected on 
the ?rst millimeter circuit, the conductor 6, during a ?rst 
step. 

The subsequent step consists in making at least tWo 
bonding Zones 8 on the upper face 2 of the dielectric 
substrate 1 on either side of an end of the ?rst conducting 
line selected, the conductor 6. These bonding Zones 8 have 
the particular feature of being set to the potential of the earth 
plane 7. According to the eXample chosen and illustrated by 
FIGS. 1 and 2, the bonding Zones 8 are set to the potential 
of the earth plane 7 by a metalliZed feed-through 9 passing 
through the thickness 10 of the dielectric substrate 1. 
According to a variant of the process, the bonding Zones 8 
are set to the potential of the earth plane 7 by a metalliZation 
on a rim of the dielectric substrate 1. This variant is 
illustrated in FIGS. 3 and 4. FIG. 4 is a side vieW of FIG. 3, 
along the arroW B. The rim adopted is preferably the one 
situated beneath the edge 4. So as not to create any addi 
tional tip capacitance, the metalliZed parts 11 of the rim 
cover the Whole of the rim With the exception of that Zone 
12 of the rim Which is situated plumb With the conductor 6. 
The bonding Zones 8 are positioned along the edge 4 of the 
dielectric substrate 1 so that there is electrical continuity 
betWeen the bonding Zones 8 and the metalliZed parts 11 of 
the rim. The last step of the process is described With regard 
to FIG. 5. 

The ?rst conducting line 6, selected beforehand, belong 
ing to a ?rst millimeter circuit 13 is bonded according to a 
?rst embodiment, by means of gold Wires 14, to a second 
conducting line 15 belonging to a second millimeter circuit 
16. Each of the bonding Zones 8, taken individually, of the 
?rst millimeter circuit 13 is bonded, by means of a gold Wire 
14, to one and one only bonding Zone 8 of the second 
millimeter circuit 16. In the eXample represented in FIG. 5, 
each millimeter circuit 13, 16 is equipped With tWo bonding 
Zones 8, distributed along the edge 4 of the dielectric 
substrate 1. Bonding by gold Wires, illustrated in FIG. 5, 
may not be possible When, for eXample, the tWo millimeter 
circuits to be bonded are too far apart. According to a second 
embodiment, the bonds betWeen the ?rst and the second 
millimeter circuits are made by soldered Wires. According to 
a third embodiment, the bonds betWeen the ?rst and the 
second millimeter circuits are made by a particular device 
knoWn as a “lead frame”. This device consists of Wires 
photoetched onto a small plate. During the process the Wires 
are soldered by electric soldering to the ?rst millimeter 
circuit then they are soldered to the second millimeter circuit 
according to a particular technique of the Wave soldering 
type or of the vapour phase soldering type for eXample. 

Avariant of the process makes it possible to remedy the 
bonding difficulty Which the previous three embodiments 
cannot solve. The variant is illustrated by FIGS. 6 and 7. 
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4 
FIG. 7 is a sectional vieW through the aXis CC‘ of the 
millimeter circuit represented in FIG. 6. According to this 
variant, the bond betWeen tWo millimeter circuits 13 and 16 
is made by a coplanar line 17. The coplanar line 17 is made 
on a substrate 1, of determined thickness 18 and having a 
high dielectric constant, such as an alumina. The coplanar 
line 17 is formed by a conducting line 19 of determined 
Width W bordered by tWo earth planes 20 situated symmetri 
cally on either side of the conducting line 19 on the same 
upper face 21 of the substrate. The conducting line 19 and 
the tWo earth planes 20 can be obtained by depositing thin 
photoetched layers. The conducting line 19 is separated from 
each of the tWo earth planes 20 by a non-metalliZed space 22 
of determined Width S. Preferably, the values of the Width W 
of the conducting line 19, of the Width S of the space 22 
separating the conducting line 19 from the tWo earth planes 
20 and of the dielectric constant of the substrate 1 are 
determined in such a Way that the coplanar line 17 possesses 
a characteristic impedance identical to the characteristic 
impedance of the conducting lines 6 and 15 belonging to the 
millimeter circuits 13 and 16 to be bonded, for eXample 50 
ohms. The coplanar line 17 is arranged on the tWo millimeter 
circuits 13 and 16 to be bonded With the upper face 21 
opposite the upper faces 2 of the tWo millimeter circuits 13 
and 16. It is thereafter soldered by a technique such as those 
used for soldering SMCs, the abbreviation for Surface 
Mounted Components, for eXample a Wave soldering tech 
nique. On completing the soldering operation, electrical 
continuity of very good quality is ensured betWeen the 
conducting lines 6 and 15 of the tWo millimeter circuits 13 
and 16 and betWeen the bonding Zones 8 of the tWo 
millimeter circuits 13 and 16. 

In certain con?gurations, especially those relating to 
surface mounting techniques, the earth planes of the milli 
meter elements to be bonded together may not be situated in 
the same geometrical plane. Under these conditions, the 
bonding of the millimeter elements is carried out in accor 
dance With a particular embodiment of the process. In the 
case of a millimeter element transferred to a substrate, after 
selecting the conducting lines and making the bonding 
Zones, the bonds betWeen conducting lines and bonding 
Zones are made directly by soldering, of the Wave soldering 
type for eXample. In a preparation step of the process, a hole 
is made in the substrate so as to avoid any mechanical or 
electrical problem When transferring the millimeter element 
to the substrate. In these con?gurations and under certain 
conditions, defects in earth continuity may appear. They 
disturb the local electric ?eld and Worsen the performance of 
the millimeter element. A variant of the process makes it 
possible to remedy this problem. In accordance With the 
illustration given in FIG. 8, bonding Zones 8 are distributed 
along the entire edge 4 of the dielectric substrate 1 of the 
millimeter element 13 attached, as Well as opposite the 
transfer substrate 23. In particular tWo additional bonding 
Zones 8 are made at a large distance 24 from the conducting 
line 6. This distance 24 is such that the additional bonding 
Zones 8 are situated in the corners of the dielectric substrate 
1 of the millimeter element 13 attached When the Width 5 of 
the dielectric substrate 1 lies betWeen around three times the 
Width 25 of the conducting line 6 and one hundred times this 
same Width 25. 

The bonding process has been described essentially With 
regard to millimeter circuits implementing conducting lines 
of the microstrip type. It applies also to millimeter circuits 
implementing conducting lines of the coplanar type made on 
dielectric substrates. Under these conditions, the bonding 
Zones are made directly on the earth planes arranged on one 
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and the same face of the dielectric substrate. The potential of 
the bonding Zones is thus by nature that of the potential of 
earth. 
What is claimed is: 
1. Process for bonding a ?rst and a second millimeter 

element made on a dielectric substrate, exhibiting an upper 
face and a loWer face, Which substrate is delimited at one end 
by an edge of determined length and equipped With a printed 
circuit implementing conducting lines interacting With an 
earth plane, characteriZed in that it comprises the folloWing 
steps: 

selecting a ?rst conducting line belonging to the ?rst 
millimeter element and a second conducting line 
belonging to the second millimeter element, 

making on the upper face of the dielectric substrate of the 
?rst millimeter element, on either side of one end of the 
?rst conducting line and perpendicularly to the latter, at 
least tWo bonding Zones set to the potential of the earth 
plane and distributed along the edge of the dielectric 
substrate and making in a similar manner according to 
the same distribution the same number of bonding 
Zones on the upper face of the dielectric substrate of the 
second millimeter element on either side of one end of 
the second conducting line and perpendicularly to the 
latter, 

bonding the ?rst conducting line to the second conducting 
line and each of the bonding Zones, taken individually, 
of the ?rst millimeter circuit to a bonding Zone and one 
only of the second millimeter circuit by means of 
determined connections. 

2. Process according to claim 1, characteriZed in that the 
conducting lines are of the microstrip type and in that the 
bonding Zones made on either side of the conducting lines 
are set to the potential of the earth plane by metalliZed 
feed-throughs made in the dielectric substrate. 

3. Process according to claim 1, characteriZed in that the 
conducting lines are of the microstrip type and in that the 
bonding Zones made on either side of the conducting lines 
are set to the potential of the earth plane by a metalliZation 
deposited on a part of a rim of the dielectric substrate. 

4. Process according to claim 1, characteriZed in that the 
determined connections are gold Wires. 

5. Process according to claim 1, characteriZed in that the 
determined connections are soldered Wires. 

6. Process according to claim 1, characteriZed in that the 
determined connections are made by a device consisting of 
Wires photoetched onto a small plate and attached by electric 
soldering to the ?rst millimeter element then soldered to the 
second millimeter element by a technique of Wave soldering 
or of vapour phase soldering. 

7. Process according to claim 1, characteriZed in that the 
determined connections consist of at least one coplanar line, 
consisting of a conducting line bordered by a ?rst and a 
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6 
second earth plane, Which line is made on a substrate With 
a high dielectric constant, and is dimensioned so as to 
possess a determined characteristic impedance. 

8. Device for bonding in accordance With the process 
according to claim 1, a ?rst and a second millimeter element, 
characteriZed in that it consists of a coplanar line consisting 
of a conducting line bordered by a ?rst and a second earth 
plane, Which line is made on a substrate With a high 
dielectric constant and is dimensioned so as to possess a 

determined characteristic impedance. 
9. Device according to claim 8, characteriZed in that the 

dielectric substrate is an alumna and in that the coplanar line 
is made by depositing the various conductors of the coplanar 
line as photoetched thin layers. 

10. Process according to claim 2, characteriZed in that the 
determined connections are gold Wires. 

11. Process according to claim 2, characteriZed in that the 
determined connections are soldered Wires. 

12. Process according to claim 2, characteriZed in that the 
determined connections are made by a device consisting of 
Wires photoetched onto a small plate and attached by electric 
soldering to the ?rst millimeter element then soldered to the 
second millimeter element by a technique of Wave soldering 
or of vapour phase soldering. 

13. Process according to claim 2, characteriZed in that the 
determined connections consist of at least one coplanar line, 
consisting of a conducting line bordered by a ?rst and a 
second earth plane, Which line is made on a substrate With 
a high dielectric constant, and is dimensioned so as to 
possess a determined characteristic impedance. 

14. Process according to claim 3, characteriZed in that the 
determined connections are gold Wires. 

15. Process according to claim 3, characteriZed in that the 
determined connections are soldered Wires. 

16. Process according to claim 3, characteriZed in that the 
determined connections are made by a device consisting of 
Wires photoetched onto a small plate and attached by electric 
soldering to the ?rst millimeter element then soldered to the 
second millimeter element by a technique of Wave soldering 
or of vapour phase soldering. 

17. Process according to claim 3, characteriZed in that the 
determined connections consist of at least one coplanar line, 
consisting of a conducting line bordered by a ?rst and a 
second earth plane, Which line is made on a substrate With 
a high dielectric constant, and is dimensioned so as to 
possess a determined characteristic impedance. 

18. Process according to claim 1, characteriZed in that 
there are tWo bonding Zones, each one on one side of the one 
end of the ?rst conducting line, respectively of the second 
conducting line, and each bonding Zone having a determined 
length along the edge. 


